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INTRODUCTION
For many years physiotherapists have
treated patients suffering from cerebrovas-
cular accident (C.V.A.). Probably no two treat
these people in the same way, because we are
all different; not only do we see things from
a different point of view, depending on our
own experience, hut also we respond to each
patient in a different way, and with a stroke
patient always there is something different to
feel. The amount of tone in a limb depends on
the patient's emotional state, physical tired-
ness and activities immediately preceding the
testing time.
This is one of the arguments most often
used to explain lack of research into methods
and also hesitation in conducting trials to
demonstrate the effects of our work. It is so
easy to feel threatened by the people with
whom we are supposed to he working to help
the patient. We must he able to stand off and
look objectively at what we are trying to do.
We should be able to establish realistic goals
which should be based on our own capabilities,
not something that we hope to do, or feel that
we should be able to do. This is what makes
the task formidable; each of us has different
capabilities and so does each of our patients,
so how can a trial be designed to include
these variables, and will the results mean any-
thing.
Two questions a clinical trial could answer
are whether specific exercise techniques make
any difference to the patient's ability to live
at home independently and also, if they affect
the ultimate quality of movement that the
patient attains.
To this end, preliminary investigation of
patients passing through normal treatment
channels at the Royal Adelaide Hospital was
initiated to enable the collection of infor-
mation which I felt was required before set-
ting up a full-scale survey, such as numbers
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of suitable patients available within a given
time, whether or not the age, sex and side
distribution from this source would he com-
parable to other studies, what type of measure-
ments could be obtained and whether or not
they would be meaningful.
REVIEW OF THE LITERATURE
In reviewing the literature one must become
confused if not depressed. No two workers
have looked at the same clinical picture and
more important they all use different modes
of assessment, whether it be a 3 or a 6 point
scale in physical impairment or functional
status, or a combination of hoth.
Feldman et ale (1962) did what superficially
looks like a very neat trial of 82 patients.
The control group had functionally oriented
medical care in medical and neurological
wards. This included early training in sitting
and standing balance and training in ambu-
lation and self-care activities. Also they had
access to social and vocational services. The
trial or rehabilitation group was put on a
programme prescribed by the physician in the
Department of Physical Medicine and Re·
habilitation of the New York University Col-
lege of Medicine and carried out by members
of this department. But, as Inaba et al"
(1973) point out, we are not told the treat-
ment each patient received. Feldman stresses
that it was adapted to each patient and limited
by the patient's tolerance. He concluded "the
great majority of hemiparetic stroke victims
can he rehabilitated adequately in medical
and neurological wards without formal re-
habilitation if proper attention is given to
ambulation and self-care activities". He ad.
mitted that patients from rehabilitation were
functionally better than those who had only
training in the wards.
Inaba (op. cit.) compared three different
types of treatment. The first group had only
functional training and selective stretching;
the next had active exercise and functional
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training and selective exercise; and the third
group received progressive resisted exercises
as well as functional training and selective
exercises. These workers showed that group 3
made significant strength gains in mass ex-
tension and this was measured in kilograms on
the Elgin table. Also, this group carried out
their activities of daily living better than the
other two groups. Measurements on the Elgin
table plus improvement in A.D.L. showed that
group 3 was better than the other groups after
one month, but no different after two months.
The authors conclude "that the same level of
function can be achieved in half the time and
presumably half the expense providing the
most effective treatment procedures are
utilized". They also suggest that in view of the
fact that the simple progressive resistance
exercise regime produced better results, the
methods of ~iving' resisted exercises should
be compared, i.e. the techniques of Bobath,
Brunnstrom, Knott and VOS8 and Rood.
Stern et ale (1970) looked at 50 patients
who were divided by a random process into
group A who received no specialized thera-
peutic exercises and group B who were treated
with a specified special exercise programme.
The exercise programme for both groups is
listed in the appendix of their paper. No
balancing exercises were used nor were kneel-
ing or standing used as starting positions for
exercise. The funcfional evaluation was done
by nurses, occupational therapists and physi-
cal therapists and their different observations
for the same activity collated, which allowed
a more careful evaluation of the patient's
ability. These workers measured the degree of
improvement in the uninvolved as well as
the involved sides, also leg strength and the
patient's functional level. The improvement in
each group did not vary significantly from
the other. The authors agree with Feldman
that '·specialized exercises do not influence
the final functional outcome".
PRELIMINARY SURVEY
Of the 98 patients seen approximately two
lveeks after their stroke, 54 were men and 44
were l\TOmen. Forty-one had left-sided hemi-
plegia and 49 right-sided hemiplegia. Eight
had bilateral signs. These figures correspond
with those published in the literature (Mar-
quardsen, "'1969, Peacock et al., 1972, and
Weddell, 1973).
I assessed the patients at two weeks and
at three months and the assessment tests,
with the method of measurement, are attached
in Appendices 1 and 2. Unfortunately the
neurologist who was to assess sensation or
perceptual problems was unable to do so. My
assessment is therefore aimed only at what the
person could do and some basic tests for the
power in the affected arm and leg. No com-
parison of treatments can be made on the
basis of this survey because no control whatso-
ever was placed on the patient's management.
All patients were treated by rostered hospital
staff, and decisions on placement or discharge
were made according to the usual criteria.
RESULTS
Tahle 1 shows the age distribution of all
patients in each category.
TABLE 1
ACE DISTRIBUTION OF PATlENTS
Nursing No Rehabili- At T.I.A. Died During TotalHomes Follow-up tation Home Survey
M F M F M F M F M F M F M F
46-50 1 2 1 1 4 1
51-55 1 1 1 2 1 2 5 3
56-60 1 1 3 2 2 6 3
61-65 1 1 3 2 1 I 3 2 10 4
66-70 4 1 3 3 1 2 4 5 2 14 11
71-75 1 2 1 2 3 1 1 2 1 5 9
76-80 6 2 1 2 2 2 5 10
81-85 1 2 1 1 1 4 2
86-90 1 1 1 1
2 13 5 14 8 11 6 13 5 9 12 54 44
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The mean scores f.or each test was used as
an overall score for each individual. While
overall scores only are presented here, various
sub-classifications of the assessment were
analyzed. No significant differences between
these sub-groups withih any category were
found. Some subjective judgements could be
made. For example, although leg movement
did not improve significantly more than arm,
it was observed that unless there was an early
flicker of movement in the pelvic protractors
or hip flexors, the patient's eventual level of
functional ability is poor, whereas although
there was no early scapular protraction or
shoulder adduction, the patient may in the
end learn to perform activities of daily living
with little or no movement in the arm. Tables
2 to 4 show the overall difference between the
scores.
DISCUSSION
In Table 2, examination of the sex dis-
tribution among categories shows that the sex
ratio varies significantly. This is because of
the greater number of females in nursing
homes and the greater number of males either
undergoing rehabilitation or having suffered
transient ischaemic attacks (T.I.A.).
From Table 1, we see that females tend to
be older than males and that patients (mainly
males) with T.I.A. are younger than others.
These findings are to be expected (Mar-
quardsen op. cit.). Patients treated at home
tend to be younger than those in rehabilitation
or nursing homes.
Table 2 shows ).10 significant difference be-
tween males and females in any category, but
those at home were significantly better than
those in all other classes except T.I.A.
TABLE 2
Male Female Total
Nursing Homes 0.61 ± 0.11 ( 2) 1.00 ± 0.25 (13) 0.95 ± 0.22 (15)
No Follow-up 2.30 ± 0.24 ( 5) 2.30 ± 0.24 ( 5)
Rehabilitation 0.89 ± 0.17 (14) 0.99 ± 0.17 ( 8) 0.92 ± 0.12 (22)
At Home 1.86 ± 0.19 (11) 2.25 ± 0.16 ( 6) 2.00 ± 0.14 (17)
Transient Ischaemic Attack 2.75 ± 0.09 (13) 2.56 ± 0.16 ( 5) 2.71 ± 0.08 (18)
Died During Survey 1.27 ± 0.40 ( 9) 0.69 ± 0.24 (12) 0.94 ± 0.22 (21)
Initial Performance (at 2 weeks' post C.V.A.). Values shown are mean scores ± standard errors, with
numbers of patients in brackets. See text for derivation of mean score.
Table 3 shows significantly poor results for those in nursing homes.
TABLE 3
Male Female Total
Nursing Homes 1.33 ± 0.11 ( 2) 1.47 ± 0.24 (13) 1.45 ± 0.21 (15)
Rehabilitation 2.11 ± 0.21 (14) 2.32 ± 0.14 ( 8) 2.18 ± 0.14 (22)
At Home 2.72 ± 0.11 (11) 2.91 ± 0.04 ( 6)
I
2.79 ± 0.08 (17)
Transient Ischaemic Attack 2.97 ± 0.02 (13) 2.91 ± 0.06 ( 5) 2.95 ± 0.02 (18)
Final Score (at 3 months' follow-up). Values shown are mean scores ± standard errors, with numbers of
patients in brackets. See text for derivation of mean score.
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Table 4 shows that all groups improved.
The rehahilitation group improved signifi-
cantly more than the other groups.
Thirdly, the patient must be able to follow
verbal commands to ensure that he is train-
able.
TABLE 4
Male Female Total
Nursing Homes 0.72 ± 0.22 ( 2) 0.47 ± 0.15 (13) 0.50 ± 0.13 (15)
Rehabilitation 1.22 ± 0.17 (14) 1.33 ± 0.09 ( 8) 1.26 ± 0.11 (22)
At Home 0.86 ± 0.16 (11) 0.66 ± 0.15 ( 6) 0.79 ± 0.11 (17)
Transient Ischaemic Attack 0.21 ± 0.09 (13) 0.32 ± 0.13 ( 5) I 0.24 ± 0.07 (18)
Improvement Score (difference between score at 3 months and score at 2 weeks). Values shown are mean
scores ± standard errors, with numbers of patients in brackets. See text for derivation of mean score.
This is a representative and not a compre-
hensive survey of people who were admitted
to the Royal Adelaide Hospital between
February and August 1975. They did not all
come from one particular clinic or from one
medical practitioner. They were collected by
my colleagues in the physiotherapy depart-
ment, or by perusal of the admission sheets of
the Royal Adelaide Hospital.
This survey was performed to provide a
basis for a large-scale evaluation of physio-
therapy in C.V.A.
There are two main problems to be
examined. Firstly, is there any value in a
physiotherapist using her discretion and treat-
ing each patient a~ she sees fit, using those
techniques in which she feels most competent?
Secondly, does anyone of the different tech-
niques used in different parts of the world
(e.g. Bobath, Knott and Voss and Brunn-
strom), produce significantly better results
than the others?
I decided to mount a controlled clinical
trial to assess whether specific exercise tech-
niques affected the final functional level of the
patient or the quality of movement.
CRITERIA OF ENTRY INTO SUCH A STUDY
Firstly, it is important to define the boun-
daries of the disease so that we obtain an
homogeneous population; the patient must
have suffered a C.V.A. secondary to throm-
bosis, embolism or intracerehral haemorrhage.
Secondly, the age limit is 75 years. We
found it necessary to select this high age
because it would otherwise take five years to
collect our sample.
Fourthly, patients suffering from T.I.A. and
those wllo show poor prognosis for recovery
are excluded. This should ensure that all
patients fall into a reasonably homogeneous
group, giving the results more meaning. Thus,
patients with full power or with no flicker of
hip flexion at two weeks should be excluded
from the study.
Fifthly, there are geographical barriers
which have to be taken into account when
selecting patients for the survey.
It is important that each patient is assessed
independently and accepted into the trial and
he must be randomly assigned to the control
or experimental group by an appropriate tech-
nique.
Due to the wide variation present in patients
with C.V.A., at least 100 patients would have
to be accepted into each group. To collect such
numbers of suitable patients in a city the size
of Adelaide would take in excess of two years
and to treat the experimental group ade-
quately, each patient would have up to 100
hours of treatment spread over 16 weeks.
The Trial Group would receive specific re-
education techniques used for the retraining
of arm and leg with particular attention paid
to functional activities. They would also have
A.D.L. training and basic stretches if neces-
sary. The Control Group would have routine
stretches and walks and practice in A.D.L.
The difference in treatment would therefore be
in the use of specific re-education techniques
for the Trial Group.
The outcome variahles would be based on
Katz's Index of Independence (1963) in
A.D.L., that is, bed mobility, transfers, bath/
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shower, lavatory, feeding, dressing. Quality
of movement would also be assessed by look-
ing at gait and arm movement.
The project would take a substantial amount
of time and money but it would be well spent
to show either that many more physio-
therapists should be trained to handle the
victims of stroke, or that well trained aides
could do the work adequately, as is suggested
by a review of current literature.
SUMMARY
The need to evaluate the techniques used
by physiotherapists is discussed. The results of
a small survey of C.V.A. patients who passed
through the normal treatment channels of the
Royal Adelaide Hospital during 1975 are
shown. From these results further work that
could be undertaken is suggested.
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ApPENDIX 1
METHOD OF MEASURING ACTIVITY
Moving in bed and transfers
o Unable
1 Physical assistance
2 Verba! reminder
3 Unaided
Arm and leg movement
o Unable
1 Initiate
2 Complete the movement with abnormal pattern
3 Normal pattern of movement
Balance necessary for dressing
o Unable
1 Balance hut not move
2 Dress top half
3 Dress bottom half
Gait
o Unable
lOne person plus mechanical aids
2 Mechanical aids only
3 Unaided
Washing
o Unable
1 Front above waist
2 Front above waist and to shin
3 Whole body (including feet, back and bottom)
Lavatory
o Unable
lOne assistant
2J Wall bars only
3 Normal lavatory
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ApPENDIX 2
NATURE OF TESTS
Moving in bed
Bridging
Lateral shift ~ R
Rolling ~ L
SittiJrg on edge of bed
Arm movement
Protraction in side lying
Little finger in mouth
Hand on top of head
Grasp and release cotton reel
Leg movement
Hip flex in side lying (pelvis supported)
Patient extend knee with hip flexed }
Patient maintain dorsiflexion while
extending knee
Transfers
Sit to stand to another chair
Stand to sit
Stand from supine (on floor)
Gait
Walk 10 metres
Supine
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